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and t'yj • 70*. The result suggests trial the solar 
wind controls Pc 3 ccturronco. HOat**r, ihe stufiy 
of the otcurronca probability aloni Is not suffi- 
cient to distinguish between the most likely 
sources, that Is. the aiagnetoshealh turbulence 
and the lielvIn-Helmholli instability at the mag- 
netopause. (Magnet f c puliation. Pc 3, solar ulnd). 
J. C.ophjrn, Ilh. , llitf, r«|..i 1 .'.(rn). 


3773 Trapped particlae 

A CQHPAIKON OP THE RADIO DATA ANP MODEL CALCUU- 

Ttoua or Jupiter's swcHROTRon radiatconi i. m 

HWH WSPflV ELECTRON DISTRIBUTION IS JUPITER' » 
WNER KACNETUSPHERE 

I. da Pa sat (Lunar t Piscatory Laboratory, Uni- 
versity of Arisons, Tucaon, Arliona I37J1) 

Ac electron dlacrlbnclon In Jupfter'i nagnato- 
ephara as a function of energy, pitch angle and 
spatial coordinates le dscLued fro* e OOBpatUon 
or nodal calculations of tha planat'a aynchroticn 
radiation with tha radio datai tha distribution 
la eonalstant with the ln format ion available fir* 
the P looser data. Tbs model calculations ara 
baaad upon thn magnetic field configurations a* 
derived gy Acuna end Neea (1976) (tha Oa modal) 
and Davl«, Jones end Smith (quoted ln Smith end 
Oulkia, 1979) (cho P. (3,2)A modal) from the 
Plantar data, Tha elect ran a ara sesamed to dif- 
fuse radially Inverts with a rata D - 3 * ID - * V 
??5”* L Mcllueln'a valna) and have a 

llfatlaa against local lotaae i - 4 x IQ 6 L -0 * 6 
«*c, In eirsemanc with tha valuea derived by 
Ooarta at ,1. < 1979 ) f r aa tha p iol , Mr jBC a. The 
n unbar dtntlty or oloctrona with B *. 20 HoV at 
, ' " 3 la In agraamonr with the valuae measured by 
tna spacecraft, but tha energy distribution 
appears to be much [lector. Electrons era ab- 
sorbed with survival probabilities of 0.5 dif- 
lunlng inwardly past Amalthaa'a ewtsplng region 
uor 2D KeV oloctrone) and 0.35 pAac the ring, 
raapectlvely. An energy dependant pitch angle 
soatterlog Is found to occur at Aaslthas'o orbit, 
•nd there la no pitch angla scattering preaent 
near the ring. It appatra chat tha "hot region" 
observed in Jupiter's radio eal salon cannot be 
fully explained with the electron distribution, 
derived in this paper. In e [01 throning paper 

lt v11 * bo ■ fcmm th “t and how a change I* 
tha longltudo dlecrlhotlon of the electrons can 
account for this "hot region". (Japlter, eynehro- 
tton radiation, olactrm diatrlbution). 

Uophyg. Ron., blue , Paper 1A00J2 

3773 Trapped particles 

A WWARBOR of RADIO BATA AMD MODEL CALCOLA- 
i 1 ™* 0r JU«TBR'8 BWCHIDmflH RADlATlOUt U., 
B-M AinoBTRY IS THE RADIATION BELTS AS A FlfflG- ' 
TI°M OP JOTIAH LOHOITPDE. 

I< da Tatar (Lunar and PlonatarV Lab, Unlvor- , 
■lty of Aril oc a, Tucaon, Arliona 83721) 

Baaad upon a companion of radio date with ■ 
■aaol calculation! of Jupiter's synchrotron ta|*-' 
*1 ™ ?* tav * •!“» that tha "hot cieglrn" In rt* 

■ f, 11 * radiation baits cannot ba aaplaluad by 
tho dlffafapce ln biasing efficiencies between 
«* ™ ** right aldaa of tha belt alone, which 
dllfoteect la duo to, the higher order mamenta io 
tno o 4 and Pjj field eodale. In addition, we need 

■ to have an overabundance of electrons at Jovi- 

. centrie longitudes 1 2Ao»-360 Q and the ^xia-' ’ 
tenoe of ■ duek to dawn dlraoted alectrlc, field 
over tha lnmar.magnaraa^harav Tha praaence of - 
this flpld result* in a relatively larger: anoint 

this aid. («t longitude* ;. 
.1500-300°) or pertlp ciepwiaato f 0 c lt, (hot • 
regloo, 'electric field, ' ever abundance of elec- '. 
itrona)'.' ... - 1 .-. 

■ jJ-'Seophy*; Res.. Blue , Paper 1A0071 ■ j' . 




Editorial 


In many scientific societies, presentation by poster has be- 
come a popular alternative to oral delivery for contributed pa- 
pers at major meetings. This has not been so In the AGU. My 
purpose In this ‘editorial’ Is to acquaint the AGU membership 
with some of the advantages of the poster paper as an occa- 
sional alternative to the 1 0-minute talk. 

The main advantage for the author of a poster paper Is the 
opportunity for Interaction with an interested audience for a3- 
hour period. Significant feedback from the audience is a 
bonus that gives the author a better understanding of his own 
work and how to explain it, both orally and in print. Those of 
us who have tried poster presentation have found it to be a 
very positive experience. 

Certain topics naturally lend themselves to poster presen- 
tation rather than oral delivery. Tables of numerical results 
fall ln this category, as do Ideas that are too complicated to 
explain In 10 minutes. Authors have been tempted to gain 
extra speaking time by subterfuge, but the program com- 
mittee will vigorously resist such tactics In the future. A pos- 
sible alternative Is for the leader of a research group to de- 
scribe the concept In his 10-mlnute talk and refer the au- 
dience to poster papers by colleagues and students for 
details and applications. 

Many Individuals find poster presentation to be more ef- 
fective than oral delivery, regardless of the subject, frankly 
because many Individuals do not present good talks. I should 


Circulation in the 
Coastal Ocean, Part 2 


G. T. Csanady 


Woods Hole Oceanographic Institution 
Woods Hole, Massachusetts 


This paper Is the second of three parts to be published In Eos. 
Pari 1 appeared In the Januaiy 13 Issue. 


Trapped Waves and Propagating Fronts 


Some flow phenomena observed In the coastal oesan are 
clearly unrelated to the wind. One of the most spectacular 
Is ihe apparently spontaneous reversal of a well-established 
coastal current set up previously by wind. Such reversals 
have been documented In detail In Lake Ontario, but they 
have also been noted In other locations. Current reversals, 
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emphasize that there is no Intention to force anyone 1o pres- 
ent a poster paper rather lhan speak. The Intention Is to offer 
the poster option as a viable and voluntary alternative, 

From the viewpoint of the program committee, a major ad- 
vantage of poster sessions Is that they accommodate more 
papers than oral sessions do. This enables us to reduce the 
number of parallel sessions that must be scheduled. It en- 
ables people to attend more papers (both oral and poster) of 
their choice and makes more time available for discussion 
after oral papers elsewhere In the program. 

The major objections against poster sessions are largely 
theoretical. One objection is that a 3-hour stand at a poster Is 
too strenuous for the author and causes him to miss papers 
at any parallel sessions. My suggestion would be for coau- 
thors to share the duty by standing for 90 minutes each and 
for a sole author to post a notice specifying which 2 hours 
(out of the three) the poster will be attended. Those inter- 
ested can read tha poster in his absence and consult the 
author during posted hours. A second objection Is that stu- 
dents and other newcomers to the field may remain unknown 
to their colleagues and Inexperienced al public speaking if 
denied the capltve-audlence aspects of an oral session. My 
suggestion would be for such persons to consider poster 
presentation at every third meeting. The eventual goal Is to 
have about 40% of the papers at SPR sessions presented as 
posters. It Is not our goal to eliminate oral presentations, ei- 
ther contributed or Invited. A third objection Is that people 
perceive poster presentation as a second-class mode of ex- 


and other less drastic changes In the flow, are often found to 
propagate alongshore in one specific direction only, leaving 
the coast to the right. Thus In the Great Lakes, such 'signals' 
propagate cydonlcally, or counterclockwise, around a basin, 
along the east coast of North America southwestward, along 
the west coast northward. For brevity, this direction will be 
called 'cyclonic' In all applications. 

The basic dynamical principles that govern the propaga- 
tion ot the relevant types et trapped waves are as follows'. 

The longshore component of the wind stress, which primarily 
generates longshore currents, Is nonunlform over the scale 
of basin topography or weather systems. In the case of a 
closed basin, a uniform wind drives the coastal current In a 
cyclonic direction along some portion of the coast. In an anti- 
cyclonic direction along another portion (see Figure 3 in part 
1 , Eos, January 13). Similar, though less drastic, variations 
occur along continental oceanic coasts on account ot 
changes in coastline orientation. In addition, the wind stress 
field varies on a scale of only s (gw hundred km sometimes, 
and It becomes an important factor In causing longshore 
current variations along a more-or-less straight coastline. 

Where the wind stress, and Ihe longshore current 1* gener- 
ates, Is directed antlcyclonically, a sea-level depression de- 
velops as the longshore current adjusts to geostrophlc equi- 
librium. A cydonlcally directed coastal current Is associated 
with a rise In coastal sea level. The nonuniformity of wind 
stress along the coast thus causes a longshore sea-level gra- 
dient to come Into existence along the coast as a system 
of longshore currents develops. For a closed basin, this has 
already been illustrated In Figure 3 of part 1 {Eos, January 
1 3). The longshore sea-level slope accelerates thB coastal 
water In a ‘downhill' direction, Indicated by the broken lines. 
Thus, eventually, the originally downwind end acquires a 
cyclonic coastal current, Ihe upwind end an antlcyclonlc 
one. As a result, the two stagnation polnls between cyclonic 
and antlcyclonlc coastal currents and the entire flow pattern 
shift, In a cyclonio sense. If only small displacements of 
the surface (and of the thermocline) are Involved, the 
phenomenon may be viewed as a propagating wave. 

The pressure changes associated with the geostrophlc 
balance of the coastal currents originally set up by the wind 
are confined to a nearshore region, the width of which (‘trap- 
ping width* of the currents and subsequent wave propaga- 
tion: these waves are said to be ‘trapped’ at the coast) de- 
pends entirely on the coastal geometry In homogeneous wa- 
ter. When the water le stratified, the trapping width becomes 
the Internal radius of deformation. An Important point Is that, 
in a stratified fluid, the nearshore Isopycnat tilts associated 
with oydonlc and antloyclonlo coastal jets are opposite, and 

. • — — .ik«, Inimhiao the ranlorvnitUll (if 


the change from one to the olhef Involves the replacement of 
a considerable coastal watpJasstyJIflWq^r denser water 
drawn from onshore, f 7%/V 

Simple theoretical mp«ls aretoajgl^r^wf In wave and 

the shelf wave or topwphte^p^ rtlli io BV8 
Is a classical, medwihat la 

discussed In standaiim^T^J^fiiyfe ^^nse ina 
homogeneous fluid tlafetW el bpl^ jq^^ly.The 
low frequency, 

have properties much&B^usseHabove^^ 
geostrophlo flow and PJP ' 

graphic waves have beenldbfilfedWSe/fl ( 1 9MJ and 
used by Robinson [1 964] for mowlnglhe propagation 
of sea-level disturbances along the east coast of Australia. 

1 "a 

Siportant Si determining the 

themost Important modes are hybrids between the Internal 
K^vln wave^nd fie toppgr^hto wave In a homofien^oue 

•fita , djrwtStb Sy2r£i Involving, for example.rthesurfaca : 
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presslon. My response would be that people who have tried 
poster presentation do not find It so. People who still perceive 
poster presentation as second class need to have their per- 
ceptions changed. The AGU can facilitate this change by pro- 
viding first-class facilities, e.g. r bulletin boards and tables 
rather than cardboard and easels. The author can provide a 
slgn-up sheet for preprint requests. What we really need Is a 
‘critical mass' of abstracts designated by their authors for 
poster presentation, so that the AGU can lustlfy the cost of 
poster facilities and so that the program committee can dedi- 
cate certain meeting rooms to poster presentations exclu- 
sively. 

Our plan for the SPR sections at the Baltimore (1981 
Spring) Meeting Is to have special poster sessions on Birke- 
land currents (SA/SM) and on waves, instabilities, and turbu- 
lence In space plasmas (SM). Contributed poster papers on 
these topics are hereby solicited. The popularity ol poster 
presentation In other societies is truly impressive. Fully 60% 
of all papers at the recent American Physical Society Division 
of Plasma Physics meeting in San Diego were poster papers. 
That may have been too much of a good thing. However, 
experience has shown that a reasonable proportion of poster 
papers is essential for the program committee, beneficial for 
the audience, and rewarding for the authors. 


Michael Schulz 
Secretary and Program Chairman 
for Magnetospharic Physics 
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PBOPACdliON 


Fig. 1 . Distribution of surface elevation £ In idealized topographic 
wave model. The broken lines indicate surface depression. The sec- 
tion atlefl also shows assumed distribution of water depth. Wave 
disturbance is oonflned to a sloping portion ot the coastal region; the 
direction of propagation is 'cyclonic.' Le., leaves Ihe coast lotha 
right. 


face fronts. Consider, for example, the case Illustrated In Fig- 
ure 2, and which occurs frequently in the Great Lakes. The 
pycnocline intersects the free surface some distance off- 
shore, along a finite portion of the coast only. The pycno- 
cline-surface Intersection meets the coastln two locations, 
more or less at a right angle. Over a substantial portion of the 
coast the surlaced pycnodlne can move In a cross-shore di- 
rection without affecting coastal sea levels, so that presum- 
ably It Is not involved In the propagation of sea-level distur- 
bances. One would expect that In such locations distur- 
bances would propagate more or less as a ‘pure* topographic 
wave In homogeneous fluid, without Interfering with the 
coastal jet flow structure that accompanies the surface pyo- 
nocllne. 

Where the surfaced pycnocline runs Into the coast, how- 
ever, geostrophlc flow along the Isopycnatafs prevented by 
the coast and the sharp pressure gradients In the longshore 
direction (presentlnthe surface layer on account of Iso- 
pycnal slope) generate fluid particle velocities that affect the 
propagation of Ihe front. Yamagata [ 1 860] has recently pro- 
posed a simple theoretical modal of the propagation of 
'warm' fronts of this kind- As In the linear theory, such a front, 
e.g., the eastern end of the cold pool In Figure 2, propagates 
in a cyclonio direction around the basin. However, the propa- 
gation is slowed down by eelf-advecUon, Le., by particle ve- 
locities opposing the direction ot wave propagation. 

Whether one regards a propagating, coastally trapped flow 
feature as a 'wave' or a front,’ It should, according to. theory, 
be accompanied by a pressure field which extends over a 
coastal region of limited 'trapping 1 width (typically 10-100 km) 
and which propagates in a Cyclonic direction along the coasts 
Of oceanic basins at a speed of 1 or 2 nVs; Its principal signa- 
ture should be strong longshore flow. As for directly wind- 
driven longshore currents, geostrophlc balance Implies a 
relationship between. the coastal-sea-level signal and the 
longshore velocity amplitude. Al mid-latitudes, this means .■ 
that,, given a narrow trapped field, Say 10 km wide, a velocity ' ■ 
amplitude of 0.1 m/s corresponds to a sea-level signal of 1 ' 
cm. A sea-level signal ol this amplitude is small compared to. 
short-term level fluctuations associated with tides, seiches, ; 
etc., and Its detection Is possible only through statist leal time:; 


series analysis: By contrast, a velocity .signal of 0.1 m/s Is of ,T 
the same oraer of magnitude as fluctuations that are diie to •!. 
other causes and is more Immediately apparent In any rec- ■ : 
ord. Where the trapped wave Is Of the Internal Kelvin ways , > • 
type, Isbpycnai movements accompanying It are also large' ; v 
and cqnspjeuoOa.. • !-■ ' ; • 

.' Current meter observations on the Oreflon-Washlogtori '< 
shelf in the early 70's provided direct and Gbnylndng evl^ k 
denge lor the northward propagation of flow eplSodes that >; 
are unrelated to the wind [Kundu arid Allen r 1 $7 Allah and 
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- ~ * — i trated in Rgure 2 of part 1 [Eos, January 13) did not take i , 

account bottom friction. This is clearly unrealistic InZl ? 

■ low water, where a substantial longshore trans^rt 1 

1 develop If the velocity became very high. As the SfnoSh d 0nly 

. - ■ veiodty lncreases, so does bottom stress, until lt b£ C 2 

i—i« *»«, ■,«,«***, m ; I the applied wind stress, or the longshore Dressum n? Q n i 88 

* i ;/ i the latter is the driving force. The longslror^cu^^ 

■ j Jr. I It the transport, is thus limited In IntJLty by boEfi* 

-■ - ■ - ■ 

“^£ um ' and h ™ the ,riotoai ad J«™ 

t ' , Calailations based on a standard turbulent flow model ik. 

f C~' i Z\ * i HQ a quadratic frictional drag formula, yield the estimate tf» 

' - ii v M 'I - for a typical wind stress of 0.1 Pa (accompanvlna a 7 m/o ’ 

i /A : wind), , he „ ow adjusts to frictional eqS m SbJ t S h 

f C -J \ \~>Jf Mr&\J [( P a 10-m-deep water column. The adjustment time varies i ° 

r fZXz:? e ‘- - , \ W § - rectly with depth and Inversely with wind speed Jn a htffri-" 

t /''I" - - V fS\ — caneblowing over shallow water, frictional equilibrium is v&v 

I 4 ?^5 « d ? re8 5 b0com0S balanced by bottom frlc- 

: ; m 2 hurltrane.^ avera0e wlntls 1 Pajhutree* 

}\ V | - Bl m ° t,0na St moderate t0 hlQh velocities occur 

! the wind-driven component of circulation may for many our- 

"■ iV- — - : I poses be regarded as a perturbation on the tides. The period 

l\ ; “] \ — of the semidiurnal tide is the minimum period for which a 'dr- 

l ! - eutatlon oornponent of the flow can' be usefully defined or 

j : , observed m such an environment. The value of the frictional , 

I | adjustment time equate the semidiurnal period in water about I 

■ ; ‘I Rtr^n avar8 9© conditions and is much shorter In i 

; j , - i»innL l d E? 0ven under average conditions, a typical I 

j . , : I ■ - i 8hS [. e8ponds ln th0 Actional mode to forces I 

f ; *--♦•. . h I--, -t — i — j— >— -*— < L. imkw * n h 10 * 9 obviously the case ; 

- - 7... j -.»« 4. L *”""! ’ ■“•”•-"••^'••-•-^7 A realistic Idealization of many continental shelves Is to '■ 

separate thorn ;o m ®*fy during «FYQL Surface ton ta supKdtovSiTs S ^ j 

!5 ®* tha l ° n9Bh ° re S| °P 0 of sea level remains constant with 

? shovvs H comparison of winds and en! ls arbtlrary andlthTo^ 




CURRENT V al CARNATION 




ADJUSTED SEA LEVEL at NEWPORT 


15 20 

JULY 


10 15 

AUGUST 


directly 

yunre- 


i— 

S,il, y Hb0Ul C !- 53C ,han befor& or after, showinglhat sul , /*% 

JL.L?2 ( W en " 1 ad i«^ m ont accompanied the eo^orfr, al S o — £&T\\s A\ , / Z\ fi .. /=. 

' l0W SlA,C,U,a 0( ^ Sar S &SX f , \iVj\ 

SSErSSSsr*" 

mmrn =yssss “ 

1 1 

«^ 5 ?S 5 £ 3 F^ : j 

spending 0.5 m/s The mJIfSuf 8 ®? 000 ***** was 0 / 

close to a hybrid^ toD^r^S??? . ruc,UfB0,lhewav « wae -10 ^ 

At a speed of OLSnVs 8 awave frawJs a^ 11 h°‘ CARNAT| °N, 60m . M 

of Uka Ontario In about perimelsr ®- A /^V 

north «hwe ol LakeOniarln i^ yS ' I? 0cl ° ber IWZ.onlhe 7/ M 1 

as^ ty-^ ssaaiaa^ :i N \ / ^\7 

ft 

,„T 

fow Controlled by Bottom Prietlon 2 °r POINSETTIA, 60 m -vi.' 

cfroE^ is ® h£>rtl > " ,0 ■ AA / 7^ SJ 7 ^ 

■ ■ ■ u 

•? !?• dT« sMMidfArw ''' 


° r - in Kr 
SZ^X«*. auppo ^ ,0 occupy a aiven ma3l! 

iwSn «r rlab il 0 d0pth wat0r C0lumn ' the force balancs be- 

«hJri 19s , h ° r9 P reasure gradient constant with distance 
what and bottom stre8s ls analogous to 

at ll l! above for transient flow In a closed ba- 
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Fl9 ' 5 ' Dl8fributlon of sudace Isotherms in Lake Ontario 2 weeks after survey shown In Figure 2. Boundaries otcold pool along north 
snore are seen to have propagated cyclonically around a eignlflcant fraction of the lake perimeter. (From Csanady [1977J.) 


SLOPE 



i^Uucture of flow driven by constant longshore pressure gra- 
ant ( afope ) over continental shelf of variable depth. Distribution of 
Hte V8l00lty ,s similar to that In a laboratory channel, but 


leads to Isothermal surfaces more or less parallel to the 
coast. 

The pressure forces arising from such a density distribu- 
tion accelerate the fluid in the first Instance In an offshore 
direction at the surface, toward the shore near the bottom. If 
an Imaginary vertical membrane that separates light near- 
shore fluid from heavier offshore fluid were withdrawn, cross- 
shore fluid motions would ensue until the Coriolis force de- 
flected these into a longshore direction. The offshore-moving 
surface layers would develop cyclonic longshore velocity. 

The bottom layers, displaced shoreward, would acquire anti- 
cyclonic longshore motion. After adjustment to geos trophic 
equilibrium, the interface, originally at the Imaginary mem- 
brane, would become tilted seaward at the surface, and 
sharp velocity differences would develop across the interface. 

The density field associated with freshwater Inflow or sea- 
sonal heating Is relatively long-lived, and the transient behav- 
ior of a nearshore density front such as that just described 
should have little to do with the observed shape of such 
fronts. However, fronts of this type are unstable and subject 
to frequent breakdown, In the course of which they shed 
lenses of light fluid at the surface that move out into the 
heavy fluid and similar lenses of heavy fluid at the bottom that 
advance Into light fluid along the bottom. Following break- 
down of the front, geostrophic equilibrium Is reestablished by 
inertia forces which restore a characteristic inclined frontal 
shape similar to what Is generally observed at the edge of the 
shelf In the Mid-Atlantic Bight (Figure 7). 

Why the constant property surfaces should be concen- 
trated In a frontal zone at the edge of the shelf remains some- 


H tratedln a frontal zone at the edge of the shelf remains some 

S3S riUm ^ ^slongshoreprisuragLentabovea bottom frlc W"# df a P®* ■* ‘he present time. More nearly uniformly 

Jowl layer. The offshore Ekman transport In the latter balances oi> distributed density surfaces are sometimes also observed In 

"^regeostrophta flow (In the case Illustrated) to satisfy ihe coastal the Mid-Atlantic Bight and other shallow ssas. Whatever the 


COnsfrfil i I * ^11 Iiivuooo Miuouaipu/ tuaauoiy uio uuwwi 

ihn eomi zer0 cr °8H-8hore transport. WhBre the water Is deeper, 
haiw« Ior * 98hor8 Pressure gradient drives more water shoreward, 
aniuHtki 6 mu ?‘ mwe seaward in the Ekman layer. This Is possible 
faster ed on ^ hof0 bottom stress Is greater, hence Ihe water flows 


Thermohallne Circulation 

secondary In Importance to the wind as a driving 
from h£?, ssi i r0 d,ffer0 nce9 within shallow seas also arise 
or density gradients caused by freshwater Influx 

exDEfrtoH i n ® and coolln 9 of shallow water. These maybe 
lorn u.hui° 0enera ‘ s their own ‘thermohallne 1 circulation pat- 
servi* .! h *? mblne8 whh wind-driven circulation. The ob- 
of North a j 08tward drlft of shelf waters off the east coast 
beennHrthfj (north of ^P® Hatteras) has repeatedly 
earivftS. Bd to freshwater |nf| ow. In the Great Ukes, rapid 
Hon of n q ° n , 1 ea “ n 9 of nearshore waters leads to the forma- 

^ cyc| 0 n“SZ. al bar,whlchi3assoclat9dwltha 

constoArin? 8 ? 8 may be und eratood In the simplest terms by 
nearshnrol 0 ™' <Hllm0 n8(orial Infinite coast model In which . 
coast Aitiwu i nin9 or heating occurs uniformly along the 
ers rluflr «?. U9h frea hwater sources are concentrated In riv- , 
row coastaih 188 wlth ■ 8 ‘‘ e,f water within a relatively nar- 

to Idealiyo ' Do , ar Y ,a yer. so that It is not too unreasonable 
^Ohfl lh e shbrel£ V ' at8r lnfl ^ w as ur, l forni| y distributed 


distributed density surfaces are sometimes also observed In 
the Mid-Atlantic Bight and other shallow ssas. Whatever the 
details, cross-shore density gradients give rise to similarly di- 
rected pressure forces, and these are balanced by the Co- 
riolis force of longshore flow. As may be expected, bottom 
friction reduces velocity near the bottom but leaves the cy- 
clonlcally directed surface motion more nearly Intact. Hence 
the general rule that thermohallne circulation that is due to 
freshwater Inflow or nearshore heating Is cyclonic. However, 
the Intensity of such circulation Is generally fairly low, surface 
thermohallne velocities being rarely as high as 0.1 m/s, ex- 
cept in frontal zones. 


Winter Circulation In the Mid-Atlantic Bight 

As already remarked, the circulation of the east coast shelf 
of North America north of Cape Hatteras, specifically that of 
the Mid-Atlantic Bight, Is characterized by a persistent south- 
westward drift. On llme-averaglng data over periods of 1 
month or longer, a clear and consistent pattern of longshore 
and cross-shore velocities emerges that Is reasonably re- 
garded as a steady stale flowfleid and is compared with the 
simple frictional equilibrium flow models just described. 

The observed winter circulation of the Mid-Atlantic Bight 
has the following characteristics: 

1 . in the middle of the water column, there Is longshore 
(long Isobath, more accurately) flow toward the southwest at 
an intensity of 3-10 cm/s, Increasing noticeably with Increas- 
ing distance from shore. 

2. In the middle of the water column the flow is onshore 
(cross-isobath) over most of the water column at an ampli- 
tude ot 1-3 cm/s. 

3. Surface waters move to the southwest at mean 
speeds of 1 0-30 cm/s and in an offshore direction at 3- 10 
cm/s. 

4 . Bottom waters dl verge at abou I the 60-m isobath , 
moving in an onshore direction at 0-3 cm/s In shallower wa- 
ter, offshore at similar speeds In deeper water. 

A figure from Beardsley el a!. [1976| shows a summary of 
some of the observational evidence obtained from fixed point 
current meters, which mostly determine velocities above a 
bottom frictional layer and below the surface Ekman layer. 

(See cover figure ) Other evidence, obtained mostly by 
Lagranglan tracers, has been summarized by Bumpus \ 1973]. 

The observed facts may be explained as being caused by 
four mean circulation components that are duo to north- 
eastward longshore wind stress, an opposing pressure gradi- 
ent constant with distance from shore, onshore wind stress, 
and freshwater Inflow, respectively. The Interaction of long- 
shore wind stress and opposing sea-level gradient Is respon- 
sible for Ihe increase of longshore velocity with distance from 
shore, according to the dynamical discussion above (see es- 
pecially Figure 6). This also explains the divergence of the 
bottom boundary layer at a specific depth. The high offshore 
velocities at the surface result from the two wind-stress-re- 
lated circulation components (caused by longshore and 
cross-shore wind, respectively) and from the thermohalrne 
circulation. 
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Ozone Measurement Device 

ih^eol , i n8 * fumon * moun,Gd on an aircraft has beon used by 
me bPA lo measure ozone conconlralion and distribution Fn a 

a 5?°, S ?^° for lh0 ,,rs1 Hme - Th0 Instrument is 
called Ultra Violet Differential Absorption LIDAR (UV-DIAL) 

Previous Instruments could give such data on ozone only in 
uie area Immediately surrounding the aircraft. LIDAR, light 
nlensl icalton detection and ranging, is similar lo radar but 
uses electromagnetic waves of much shorter wavelength 
The new instrument uses light of two different wave- 
engtha. One ol the wavelengths is absorbed by ozone, and 
2® dt . har ,s n «- The difference between the two combined 

by . *“ UV ' DIAL 10 determine concenlra- 
twj and distribution of ozone In a column beneath the alr- 

Qn ^ f . r . samplin 9 i3 done simultaneously between the aircraft 
and the ground at 50-ft Intervals. Since the system can mea- 

^j 0 r^°^h O,al a 1 mounl ° r ozons and Its distribution In the 
™2 n * •hrea-dlmenslonal mapping of ozone con be ob- 

chaap * b * f| y fn 9 'he airplane In a crlss- 
T J S provWes ‘"to^matfen needed for modeling 
ozone s generation, movement, and transformation. 9 

° n ? LIDAR has bGen used lor years to detect 
fnm« C «Ifi 0 . maH °. r n i he a,mos P herB - ,n Ihese LIDAR sys- 
short P u,so of light Is fired from the air- 

asas.'Ksa'rai 

sphero W< 0n ,0,h ° ° m0Unt of ,in ° Peculates in the atmo- 

,dr0 p * an3 ( 0f U V-DIAL Include Increasing its daylight 
US ny a moro powerful laser and developing a 
t l ° measuro 8u,flJf dioxide. The range te 

now IJrnltod during certain daylight hours because solar radi- 
on also sea iters light off atmosphere particulates . — PMB 


Sea be am Echo Sounder 

Iim^ a ?° arn QCh0 ; SOund9r system, which produces a real- 
,hoocean ,,00f frdm a moving ship, will 

taSo 11^™“'^?" Th0mas W ™»*"Qtan dur- 
innn a ' ? M 981 ■ Th,s w,!l be the first such system installed 
A V , ?/ l f. an aBad emta oceanographic shlp y Acquisition 
lhe e d u, Pment was jointly suppxtod by the 

n ( !l a 3 V i ReB 2 arch mR ) a " d by the Scrips K- 

woftoanog^hy <SIO)wi(h a gram from thaFlaischman 
;n AJff. of ,h f system is open lo any invesllgator from anv 

Bon torjSte. W SSSSSU' tegTj ShaX 
wi work m the eastern north and equalorlal Pacific and tha 

2QP Wto^65* h W ' p n,iC ’ f0l ! 9h,y between 1 5 ° S to 45“ N, ^ 
^ono^l Oceanography, La Jolla, CA 92093 (phone W45g“ 
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Observatory Ends Scientific Investigations 

The Orbiting Astronomical Observatory (OAO-3), which 
was Instrumental In the discovery of the tiret suspected black 
hole, wound up Its scientific Investigation at the end of 1 980. 
Spacecraft science operations were terminated after BVa 
yearsof operation. Named Copernicus, OAO-3 performed 
consistently beyond design specifications and 7Vs years 
beyond project requirements. Its performance profile, ac- 
cording to the NASA-Qoddard engineers and scientists, was 
'astonishing.' 

White formal scientific Investigations were ended Decem- 
ber 31 , a series of engineering tests are still being made until 
February 15. At that time, ail contact with the spacecraft will 
end. Project engineers are uncertain whether Copernicus will 
orient itself permanently toward the sun, begin a permanent 
orbital tumbling action, or a variation of both. 

* auncb sboard an Atlas Centaur rocket August 21 , 
1 972, from the Kennedy Space Center, Fla., the 2226-kg 
spacecraft has conducted Its experiments from a 740-km- 
hJgh orbit with a precision and clarity never before possible 
Its supersensltlve ultraviolet telescope, largest ever orbited, 
s capable of pointing accuracies equivalent to seeing a vol- 
eyball from a distance of 845 km. The 81-cm-dlameter re- 
flecting telescope provides data in the form of ultraviolet 

SI22 L eadln9s °! h6rwIse Invisible to ground-based obser- 
vatories because of the obscuring effect of Earth's almo- 

5S??J hB l, ! slr , ument was bum by Princeton University. Ly- 
man Spit2er, Jr., Is principal Investigator. 

i i„T.?h ' t r i Sili !i Coll « 9 . 0, London - und0r sponsorship of the 
= ,n ? d ° m Sc,ence Rsaearch Council, provided the 

000813,3 of ,hres 8mal1 telescopes and 
an associated counting device designed to study Xnray 

viflSmnn rt a a C n 0 ( "^lengths. The experiment 

in,0 ' ma,l °" on x ray sources, such as can- 

h?££2u h 35 flnd neul:onstar8 ' andwaa InstromentaNn 
the discovery of the suspected black hole, Cygnus X-1. 

atu^Se 180 P. roduced information on star temper- 
and obemlcal composition. Additionally, it 
nnl? ' J atn ?, 0sphare of Ear *h. Mars, Jupiter, Saturn Titan 

than 1 MW* S ? 0f ? IOn ' ? opernicus waa used by more 

countri^rnnh 9 3 frcm ,heUnited S, atss and 13 foreign 
countries to observe more than 450 unique objects, -PM8 Q 

Mt. St. Helens 1 Eruption Potential Lower 

H 1 ,0r 8 larfle expl08ive eruption of Mount St 

b0, ° W P° lenM ln December, according to ma- 
remants made in mid-January by scientists at the U 
and the Unl7e.el »£ ^ 
nSlf 0 L Sn l c ac,iv,ty benaath •he volcano at ?he end of 

==s=ssa- 
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J i w? r L 9 in of the Southern AIds 

Reviewed by W. D. Means 

nozoic belts can K™- f S movements for seme Ce- 

ttssssssgsS 11 ^^ 

such piacefs the cornpltea,ed - 0na 

“cSarSa 

served, euctf hm [onodtaSJS ° ft !S 9 , netic an °malies Is pre- 
not needed for the plate tec^SraJn S at f caJcu!at!ons ar ® 
famous Alpine FauR nlC ® :and “ 0,co ^ (5) the 

tes of the South IslandM und««SS ? , ? C0noz °te tecton- 
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during the noneruptlve periods of this past summer and # 
according to the USGS. ummerand fall, 

th» th w^r” ,S ® IP from 

the average rates in November. S p aDl0 to 

Fulbrlght Awards Available 

The Council for International Exchange of Scholars still Is 
accepting applications for geology lecturers for 1981-1982 
Nominations already made are being processed; most sefot 
are receiving awards will be notified In February or March 
according to the Council. ^ arch ‘ 

Available positions Include one volcanic ash soils lecturer 
Argentina; seismic analysis and antiseismlc construction Ec- 
uador; geological engineering, Turkey; and petrology and/or 
optical mineralogy, Uganda. In addition, several positions are 
ava iabie for a lecturer In Liberia. For additional Information 

ton D°C h 20036 nC ' SUI,e 3 ° 0, 1 1 DUP ° m Clrcte ' Wa3hln 9‘ 
Announcement of opportunities available to American 
scholars for 1982-1983 will be published by April. 3 
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BERKELEY t l4lnirS?nv? IVl5l0n 01 1,10 LAWRENCE 
LABORATORY has several comprehensive 

JSJSiS pr p? r ? ms lnv °lvlna the earth sciences. An 
™ 8, m tor , a psrson wllh an established na- 
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sclenceB, preferably oeomechanlcs or hydroaeoi- 
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leodeflh, P and dlrecllon ol major 

rnri1?nfiLP^Si qfT i l such a * concerned wllh 
radloacllve waste slorage. 

Include taking the scientific Initiative and 
2 '°^ management of ongoing projecis. In- 
iK h , Buc, ? ar was,e Isolation field Involving 
30 ,c L en,ls,s and ®nglneers at LBt and 
, work wl,h several academic and re- 

lQ?J«r«E^ a f0n , 8 - , Addl,lonal| y' ,hs position In. 
establishment of emerging programs, expon* 

*nves°lgation rCh focMI,l8# and P ur8Ul1 of new areas ol 

CQndld cte should have extensive ex- 
d pr0V8n capabilities in directing and 
P^Ofammatic goals of complex re- 
anrt 2L52 * 00,8 'nvo^vmg teams of senior scientists 
S W a ,,eld 01 ,he Ear,h Sciences 

Saf^f oJj smk ° n * appJloable ®*P®rt®nce. 

w«l be considered no taler than April 1. 
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recent and relevant work, to which I would add Molnaretal 
[1975] (Qeophys. J., 40, 383-420), who give a plate tectonic 
Interpretation of the seafloor data, and Walcott [ 1 978] 
(Qeophys. J., 52, 137-184), who reviews iate Cenozoic tec- 
tonics for the whole of New Zealand. 

The papers discuss many questions of interest to workers 
outside New Zealand, among them; How are the interplate 
(horizontal) displacements distributed spatially, now and over 
the past few tens of millions of years? What Is the partitioning 
of deformation between narrow zones of large displacement 
and velocity gradients (faults, shear zones, transposition 
zones, etc.) and broader areas of much smaller gradients? 
What Is the history of uplift, Its present rate, and Its relation- 
ship to the horizontal movements? What Is the three-dimen- 
sional configuration of the Alpine Fault and the reason for Its 
apparent low seismicity? When did dextral movements start 
on the fault, and how are these related to the dextral 'oroclln- 
al bend 1 in the previously deformed pre-Cretaceous rocks? 
Soma salient features have emerged, such as the fact-that 
lhe Alpine Fault Itself is currently taking up only about a third 
of the Interplate velocity (Walcott) with the Southern Alps 


SSte °| h8r •*» BWB. uplift rates are cur- 

fme°{C J °D Adamal^The ha9 occurrad 8,ncs la ‘ a Miocene 
T, « ' « D ' Adams )- Tf ie mountains are hot, with temDer- 

the surfe^AllfJ *1? ^ d !?S 8S P red,cted within 2 kr^f 

manv ' H *l #y ' and Carma ")- Despite progress on 

?8o^lv^atch«l J h« 0r8 r 3Uld r° bably a0ree ,hal Ru,,etin 
learnt h surtace of whal can eventually be 

ha , h9 a ?T ra t0 ,he ba8,c Hestons. Some of 

„ h0 K Bnt interpretations differ from one paper to the next 

' hat the A 'P |ne Faul1 eastward 
OMl^DhTt 0 th^ r 2 S nt 5' a ‘ 30 km vereu8 Woodard's sug- 

SSSS n^ealrhinn 1 ^ S ° mB form down to 50 km 

fm inHiL flr8 ? ^ han ® 0 ,n a moderately sleep, easterly dip. I 
Stem m H h ° 8 ^ ume absorbln 9- 1 «ked Walcott's brave 
e n 53 ds hS n ar 8,ra,n - ratB Profiles across lhe South- 
» b08 f ddn mea00r mtrlangulatlon data and the plate 
velocity constraint, and Norris's even more daring effort to 


un 8 train a large part of the South Island by using a grid of old 
fault traces as markers. Both made Ihelr assumptions clear. I 
liked J. Adams' measurement, using mllllmetric fault steps on 
the glacially polished surface of a schist outcrop, of very re- 
cent vertical motion near the Alpine Fault. I savored Well- 
man's conception lhat a llslrlc east-dipping Alpine Fault, up 
which the Southern Alps are pushed, Is paired wllh a deep 
west-dipping 'antl-faulf lhat carries the lower lithosphere 
back down beneath the mountains. Bulletin 18 is full of In- 
novations. Even the publisher has a go. There are tables of 
data Interspersed In one of the reference lists, a case of fig- 
ure captions transposed between two papers, and one en- 
tirely blank page In the middle of a paper. These novelties 
and the glaring misprints In many papers make one wonder 
whether the authors ever saw prools. Never mind. Bulletin IB 
makes enjoyable reading in more ways than one. I recom- 
mend it to all tecton icians. 

W. D. Means Is with the Department of Geological Sci- 
ences, Slate University of New York at Albany, Albany, New 
York. 
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POSITIONS AVAILABLE 

QlsaTologlat/UnlversIty of Washing- 

i 9 Unlv erBlty of Washington seeks appll- 
cauons lor a tenure track position with (he Individual 
r“® Wanted as assistant professor Jointly In the 
Lrepartmenf of Atmospheric Sciences and QBOphys- 
irapreflram. Principal research Interest of can- 
“dates should be directed toward geophysical or c«- 
rnate ratafed study of snow or Ice. Candidates ape- 
aaiaing In physical processes In snow are of 
Paraufer, but not exclusive, Interest. All applicants 
“noun be committed to graduate level leaching, re- 
“fai acMelng, and Innovative research empha- 
nh«?Jr 9n P 8d “Pimentel methods and rigorous 
hwffSL^ 81 '! 818, Dut,Ba wI11 Include teaching one or 
rare undergraduate courses per year In atmospheric 
saenws. The appointment starts In September 
wi. A Ph.D. Is required. For additional Information 
Ra ymond (206) 643-4914. Interested per- 
w» may sand a resume and four letters of recom- 

pZ^K°, ,e8B0ra T - MBrfifl ' Geophysics 
~-S°' University of Washington, Seattle, 

Doadinsfor appiicstlon Is 31 March 1 96 1 . 
dqual opportunity/affirmative action employer. 


i department chairman 

i The Woods Hols Oceanographlo Institution 
J™» "PPllMnU for the position of Chair- 
™n, Department of Physical Ocean- 
T 5lL phy ; Thl1 f wltlon require* an appolnt- 
SBnlor Sclentlit, with tanure. In tha 
MMrtment. The candidate should havB a 
iSh tJI,tln fl u| ihad publication In the 
"IS ,hll| Ly to raise support for 
[jwrah. Aohalrniin'i own reseiroh usu- 
•jy oecup fll iiightiy morB ttin ta | f t| mii 
■u taw lndar Is devoted to teaching and 

1 IfSSSS 1 " ta, k*. Tha chief task of 
aaiKffiata will ba to malnuin 
1,18 quaiity of the depart- 
Pl "“ Mnd 

ciniflcuEum id tea and Hat of pubjlcafloni to: , 

I JPhl br. Derek W. Spanepr 
(Chairman of tha Search Committee) 
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Assistant Prafsisori Planetary Sciences. 

mg Astronomy Department at Cornell University 
Invites applications for a faculty position in ihB 
general area of planetary sciences. The position 
Is a tenure track assistant professorship to begin 
September 1981 or 1BB2. The department has a 
strong program of solar system studies, emphasizing 
telescopic, radar, and spacecraft observations of 
planetary surfaces and atmospheres, wiih asso- 
ciated theoretical Investigations in the areas of atmo- 
spheric dynamics, planetary Interiors, and celestial 
mechanics, a9 wall as supporting laboratory pro- 
grams. 

Outstanding research ability Is the most essential 
qualification. Teaching ability, Including lhe super- 
vision of graduate research students, Is also an Im- 
portant requirement. 

Candidates should send a resume wllh bibliogra- 
phy and a summary of research Interests and experi- 
ence (o: 

Professor Yervant Terzian 
Chairman. Department of Astronomy 
Space Sciences Building 
Cornell University 
Ithaca. NY 14053 

Candidates 9hould also arrange for three letters of 
recommendation to be sent to the above address. Ail 
application materials must be received by April 30. 
1961. 

Cornell University Is an equal opportunlty/afflrma- 
tive action employer. 

Feeulty Appelntmant/Colorado State Uni- 
versity. The Department of Earth Resources. 
Colorado Stale University invites applications tor a 
tenure (reck appointment with emphasis on active re- 
search experience In remote sensing, and an Interest 
In teaching graduate and undergraduate students 
beginning September 1 981 . The candidate Is ex- 
pected to have a Ph.D, degree In geology, watershed 
sciences or In a related field and is expected to de- 
velop and maintain a vigorous research program with 
special Bmphasison (ha application of state-of-the- 
art remote sensing techniques to (hB Investigation of 
natural resource phenomena. The candidate Is ex- 
pected (o teach undergraduate end graduate 
courses In the application of remote eenslng lo natu- 
ral resources. 

Rank and salary are open and dependent on expe- 
rience and qualHk»tlan8 of lhe applicant. 

Applicants are Invited to BubmH curriculum vitae, 
three letters of reference end a letter describing re- 
search and teaching Interests to Dr. H. S. Boyne, De- 
partment of Earth Resources, Colorado State Uni- 
versity, Fort CoIBnB, Colorado 80523/(303} 491- 
529B, 

Deadline tor receipt or appScatforu la April 15, 

1981. 

CSU la an EOE/AA. E.O. Olka: 314 Studenl Serv. 
Bldg. 

■mrirenmental Resources Engineering! 
Humboldt State University. One or two pro- 
bationary, tenure track, undergraduate faculty posi- 
tions are anticipated tor fall 1 981. Tha Rret position 
requires expertise In geotechnical engineering with 
spedaBzallon In son mechantoa. Capabilities In sedi- 
ment transport and/or structural mechanics are also 
desirable. Tha second po Billon requires expertise In 
water quality, water resources, energy resources or 
related area. Special consideration wfll be given to 
applicants with Geld experience and the ability to par- 
ticipate actively kt existing teaching and research 
programs. A dootorate In engineering or closely al- 
lied Held Ib required. Forward resume plus the names 
of three references by Marah 1 , 1981 , to C. M. An- 
derson, Chairman, Department of Environmental Re- 
sources Engineering, HtimboMt State UnlwisRy, Ar- 
eata, CA 95521. . 

The University la an equal opportunity employer, 
Meteorologist. Sigma Data Computing Corp/s 

DMston of Information and 8danllfic Applications In- 

■■ -.1 - I ■■ fll inllffori fA 1 
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pfirtlolpats In an environmental n^BUngfcnenitoai 
fate assessment team effort. • ' 

The applicant will evaluate atmospheric model? . 
end their dele requirements lo to|tn e comprehensive 
mutttotodla modeling library pystem tor assessment 
of toxto chemlOBls. The applcaht wfll alte provide ; 
recommendations for modification of exleihg modBl 
algorithms and R4D for anticipated continuing model 

*An M^sTdegree or equivalent «q»ri«Ke Is £ mW- 
mum requirement. Programming wperfew jnroR- 
TflAN and use or development o( «1r qi/aKy models 
Is de8frabfe but not essential. •. . . 

Salary le’eommeneurate wfth qwftcatlone. 

Pleaee eubmtt reAume end referenoes to: 

• Roger Long ' rjt- . \ 

. Suite 2Q7. ; :i v. 

Waehbigtoci D.C. 80008 y. ;;; , 


ASSISTANT DIRECTOR 

FOR INSTITUTE OF GEOPHYSICS AND PLANETARY PHYSICS 
AT LOS ALAMOS NATIONAL LABORATORY. 
UNIVERSITY OF CALIFORNIA 


Distinguished sciunlisi with iiuinonsii.iiert oifnuni&tr.Kivu rucoid sumilii to liu.vt a 
new hunch uf tin* Univorsiiy ol C.»liform.Vs limituu* of Guopliyan:; .md 

Planet, try Physics 1 IGPPJ that h„s reo.-itly esul.tistie,! .« the Los Alamo*. 

Njiional L.ilxtijtoi y. Los Alamos. New Mexico 

T11.5 toui til hunch ol IGPP needs .. l.-.lder to | JU ,ld * pruq.jm suitable in. Lu. 
Alamo* and the lema.nHe; ol the University ol Cdlifom.., The , lM -ce-.d u l 
applicant will surve both .h Assistant Director ol U.e Lo* Ai.wios Nanonut 
Laboratory lepoitinij to the D nuctor .iiH( an Assistant Dn.'cior of (GPP Ti»- 
AiSiStant Director will b>- r I'SponSihlu 1 Oi tile coordination with l tie rein. under of 
thP University of Calitoimj lliroinh the Dnccior of Systernwid.- IGPP O L 
Anderson. 

REQUIREMENTS: E«tcnsrvu rc*seatch experience m a field re la red to the 
geosciences, an extensive publication record, proven manage. ul ability w.th.n a 
f.« organudiion. >• x cclli: nt communication skills, lt Ph.D. o> -dmvjlom 
experience in Earth Sciences, Pliys.cs, or Cheimstiy. 

Respond to Dr. Donald M. Kerr, Director. Los Alamos National Laho.atoiv. 
DIV 81-AF, Los Alamos. New Mexico, 875-15. Applications must be received 
by March 31, 1981. 




Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

An Affirmative Action/Equal I Opportunity Employer. Women, Minorities, the Handi- 
capped, and Veterans are Urged to Apply. U.S. Citizenship Required. 


Assistant Prof at asr/CIvll Engineering. The 

UflhrereSy ol Mlsslaelppl Invites apptfcsltons far a po- 
sition ol nsslsfanl professor to ctvti engineering be- 
ginning In August, 19B1. The Department has an en- 
gineering science-oriented ABET aocredHsd under- 
graduate program and ongoing graduate programs 
in the areas of soil mechanlce, fluid mechanics, hy- 
drology, and sedlmenlatbn engineering. Applicants 
should have a Ph.D. In civil engineering or some 
closely related field wllh a specialty in one or mors of 
(he Helds mentioned above. Duties include leaching 
and research. Salary commensurate with experi- 
ence. Apply by April 16, 1981, or unlfl position is 
filled, to: Dr. Samuel L DeLeeuw, Department ol Civ- 
il Engineering, University of Mississippi, University. 

' MS 38877. 

Equal opportunity employer,, 


Von Braun Post-Doctoral Fellowship In . 
•pace Phyelos/Unl varsity of Alabama in 

• Huntsville. Appointment effective September . 
1981 In a tenure track assistant professorship with 
reduced teaching toad during the first two years. Re- 
search specially In astrophysics, planetary science 
or solar terrestrial physics. Research support avail- 
able from UAH, NASA and Redstone Arsenal. Salary 
competitive. Recent Ph.D.s are Invited to send re- 
sume, research ptena end names of four references. 

. Apply to: Voq Braun Fellowship Committee, Office Of 
Academic Afalrs, University of Alabama In Hunts- 
vffle,AL36to9. i 

Equal opportunity In education and employment. . 

Faculty Position Opening* at M.I.T. The 

Ralph M. Pareops Laboratory (W |hp Water Ro- 1 
sources and Environmental Engineering DMalon, ' 

- OepartmenttriCivkEnglrteOrlnfl.altheMaesachu- 

• setts lr»tltolec<Teohno«ofly,ojfe« » wtdd range of ' 
sdupatictoalaitorsaeareh pregrime In: 


Hydrodynamics and Coastal Englneoring 
Hydrology and Water Resource Systems 
Aquatic Sdencea. Water OuaHy Control 
and Environmental Engineering 
TWa program In the broad field of engineering In 
tits water anyltonmeni currently has 14 faculty and 
80 fu*-time graduate studente. During tha next year 
we are aoeklng to add one or two new faculty ap- 
pointments ai the assistant prates b or level to In- 
crease tire robustness of our various activities. Wo 
seek bright. saH-Biartfng Individuate capable of defin- 
ing and developing their apodal Interest wl Ihln lhe 
supportive structure of a atate-oMiie-art inter- 
dedpltnary group. Thus, rafhor than Issue narrow 
position outlines, we Instead ask lor ate laments of 
Interest from qualified Individuate working within the 
above aped rum. H you are Interested to making fur- 
ther Inquiries about a faculty position, pfeaBB send an 
outilfle of your particular Interest area, goals and ob- 
|e cthres, along wllh a resume to: ■ 

Professor Donald a F. Haiioman 

Director 

Ralph M. Parsons Laboratory 

Room 48-311 

Massachusetts institute of Technology 
Cambridge. MA 02139 
MJ.T. |e an equal opportunity employer. 

^Mbtieof oral PsHotvi/DepartmsAt of Ter- 
seetrM M^gneUem. Carnegie IrwtJtMtfen of 

waahtagton, Endowed poaldoctoral tetiowetitos 
In private toaUtulton, emphasizing mexbnum freedom 
Qiresesreh in areas of gaophyaioe, Isotope end trees 
element geochemistry, mesa spectrometry, plan- . 
etongy, and star and planet formation. Renewable 
lor second year. Woman and minority candldhiaa en- 
wuregsd. Completed applications due March I. 

1981 . For Information write Fellowship ComrriMee, • 
Oep*. ol Terrestrial Magnetism, Carnegie Inetkuften 
of Washington, 6241 Broad Branch Road, N.W., 

Washington. D.O., 20616. f 
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Space Science Division 
NflVfll n€S€flftCH IfiBOfinTORV 
Washington, D.C 

Salary 552,247 to 557,673 (current pay limitation Is presently 
550,112.50 per annum) 


i i ? M f ,on of 130 ac,e ' lti<,c - technical and support 
Soarn A S hro ^ pr °9 ram 01 basic and applied research in 

phystes ^omwih»rfr?rth° / ,ar ^ cu l flr Interest are upper atmospheric 
x-ray asi onomv UV ' ma 0 nol °spheric physics, solar physics, 

Infrmfri 2 2SJ?’ UV astronomy, gamma-ray astonomy, and radio and 
STtSn.^ Is Involved In extensive Joint™ 

(NASA) The S P ace Administration 

n ® Y . slon a,so Includes the E.O. Hulburt Center for Soaco 

g R “ an h d C ?ki!?ni d i 8 ® ,? ro0ram for graduates and postgraduate 
spaw research 9 faCU y momhors ,0 cooperate with NRL In 
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All applications must be received by 28 February, 1981. 

NAVAL RESEARCH LABORATORY 
Clvflion Personnel Office 
Codes 40-019-11 EOS 
4555 Overlook Avenue, S.UI. 
UJoshington, D.C. 20375 

— . Atl E ^ ual Opportunity Employer 
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uoowwnceior PWiIua Un. vors-iy i.vuiIps (ippUcaicn 
hji.uio (rack faculty position n Muciumi pool- 

Q9V- sMrt-ng (.1 August 1981 H*nk an d salary will be 
commensurate quatiirtaiiam A PhD is re- 

qiWKl T*0 intkvrfudl Ml Mommled to teecA un- 

gradual© eourwsin siiuctomlMoi- 
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=r!i 5 »l!' 8 , n ^ t /' 0ftfln0 of three re toroos. 

s*«J*ament of research interests to R H 
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anuakdlsliocl vigorous and growing departmenl 
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Sedimentary or Low Tomparature Oao- 
ohamlat. This le on assistant professor, tenure 
track pos/ilon, although exceptional candidates of 
higher rank will be considered. We are looking for a 
geochemist to complement our strong programs In 
sedfmentology, hydrogeology, organic gaochemls- 
Iry, and basin analysis. The teaching load Is three 
courses per year— one beginning level geology 
course, an upper level geochemistry course, and a 
graduate course of his/her choosing. Introductory ge- 
ology and summer field camp ere also taught on a 
long-term rotating basis. A wall-equipped laboratory 
and computer facilities are available. The potential 
exists both tor oulslde funding and for cooperative 
rasa arch. 

The successful candidate will be expected to con- 
duct an active research program leading to pub- 
lications. Applicants should submit a letter of appli- 
cation, resume, a copy of each transcript, and have 
three supporting letters sent to: 

Chairman 

Department of Geology 
University of Missouri 
Columbia. Missouri 6S211 
The University of Missouri Is an equal employment 
opportunity employer. 


Postdoctoral Rasta roh Asaoclata. Ocean- 
ography Department of Ihe Naval Poslgraduate 
School seeks recent graduate lo study (he 
hydrodynamics, through numerical ocean modeling 
or the physical oceanographic processes active In 
the vicinity of ihe arctic Icb edge off Alaska. Problem 
areas include Ihe affects of Ihe complex bathymetry 
on the 1 circulation and Tranlsl formation, the dynamics 
associated wHh interleaving ol water masses at the 
toe-edge, and the mechanisms Involved in Ice retreat 
Hosearch win be performed In the context of an ob- 
aarvaUanBl program which has acquired data and 
d0 ™ l °Pf d fnal 8 h ' s ««f "» course of several years. 

PbsUlon Is available March 1981 and is renewable 

resuml y ' Si!! 7 d0p8nds u P° n qualifications. Send 
reBume and the names and addresses of three refer- 

Comml " B o. Dept, of Ocean- 
8384?* N P ° 8,fl,at,ual0 Sch0 ° l - Monterey. CA 

Equal opporiunliy/afflrmaliva action employer. 
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sdfln^L P ni D ' mH, « wol °fly or atmospherio 
sdences plus experience In Ihe field. A broad 

o1 3,r P° l,uUon ' and an un- 
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Virginia Polytechnic Institute and Stats 
University. Igneous Petrology and Gaor-hcmu 
try/Reaearch Associate. Origin t£d lector^ sta2' 
carwof granitic rocks. Projic. Involves Si 
analytic chemistry, mineral chemistry. is^SJ* 
las, and Held mopping. Send resumes lo- W ' 
D. R. Wonea. Chairman 
Department of Geological Sciences 
Virginia Poly. inat. and sl Unlv 
Blacksburg, VA 24061 
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assessment team effort. un real ' Bt8 

The applicant will evaluate terrestrial and 
groundwater models and their data requirements ta 

ttonof existing model algorithms and R&D for anllS 
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Washington, D.C. 20006 
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ography or geophysical fluid dynamics. 
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Peraonnel Administrator 
AreW Associates 
^ P.O. Box 350 
Enclno, CA 91316 


An equal opportunity employer M/F. 
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!£ b b ™9 opportunlllea at the frontiers of knowf- 

SlelSSln t hI e n Ua ^ and Und0r 9 ra(, uate research 
l“ r ; Department of Electrical Engineer- 
mg at Utah State Unlveralty. USU, located at the 
bW ° lll » Wasalch 

let S3SSS Zr *— ln many criucai ne,ds - 

«ot involved In environmental sensing, digital elec- 
bonfes, microprocessor applications, eiectr^opUa 

SSSfSE 2S5SS °° space and a 'mo^heric 

oraun? ^l lf , 0f ‘ ,he - ar t Instrumentation on the 
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Margin Drilling Pro- 

S7f[S_ £2 O™ i anographlc Inatltutlone, Inc. (JOI. 

"S? Pr °9 ra,T1 8 Coordinator 
to Ha rJ-^i 10 ' 0 , Measur enienta Coordinator 

ara^SSl , ar 2 n > D '" lln0 (OMD > Sci0ncB pl °- 

SwTlSl^SW ,llllnfl Bac h of these poal- 
berliT ‘^ 0MD Chtel Scientist. They will 

mftS?h IS pravldB s,afl Buppon 10 advi80r y rom - 

SSStSL *“ of “ncem. and will be respon- 
lhe OMn^^ n, n9 P^Brerea recommended by 
iwStoS ***"7 Committee, Including 
owralght of the performance of Individuals or groups 

ttSS* JOL Bolh poisons require afS 
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Sediment Tranaparl/Qeologleal Ocean- 
ography. A tenturs track position Is available 
In the Department of Marine, Earth and Atmospheric 
Sciences at Ihe level of assistant or associate 
professor. Applicants should hava a thorough 
under standing of eadlment transport, and a 
general background In geological oceanography. 
APh.D. is required. The candidate will be ex- 
pected to strengthen the graduate teaching and 
research programs. The applicant's research 
Interests can be theoretical, experimental, 
or observational, but must involve quantitative 
examination of marine sediment transport. 

Applicants should forward a reaume, Including a 
list of courses laken/taught, and the names of 
al least three references to Dr. Charles A. 

Nltlrouar, Chairman, Search Committee, P.O. 

Box 6068, NC State University, Raleigh, NC, 

27650. Application materials should ba Bent by 
March 31, 1981. 

North Carolina State University la an equal 
opportunlty/affirmatlve action employer. 


Faeulty Pealtfom UCLA. Tenure faculty 
position— asaodale or full profeasor-ln plane- 
tary atmospherio sdences. it Is expected that 
an opening will soon become available for 
a senior sdantlBt who has demonstrated 
accomplishment In the area of atmospherio 
sciences. Preference will be given to an Individual 
whose interests are In atmospheric chemistry 
with particular stress on the composition end 
evolution of planetary atmospheres. The successful 
Indvfdual will hove a Joint appointment In the 
Department of Atmospherio Scfences and the 
Institute of Geophysics and Planetary PhyBlcs. 
Please sand resumes to: Leon Knopoff , Institute 
d Geophysics, UCLA, Los Angeles, Calif. 90024. 

UCLA Is an equal opportunlty/affirmatlve action 
employer. 


Msmologlat. The State Unlveralty of New York 
at Binghamton haa a vacancy for a seismologist at 
the assistant proteasor level. Candidates with re- 
search Interest In exploration geophysics or earth- 
quake seismology Bnd a bo lid theoretical back- 
ground are encouraged lo apply. A Ph.D. with 0 to 5 
years of teaching, research, and/or industrial experi- 
ence (s appropriate for the position. Salary la nego- 
tiabfB end compelHiva with academic Institutions. Po- 
sition Is available In fall 1981 . Please send resume 


Binghamton, NY 13901 ™ ,oay ™ w YorK ' 

offl S J?l Un 'T lty 0f Nbw York ■* Binghamton is an 
affirmative actlorVequal opportunity employer. 

Ste P bSSS No J? h n Caronna *»at. Unlver. 

The Department 61 Marine, 

Mrth and Atmospheric SdenceB Invites ap- 
pHcat'onp for a presently available tenure track 
position In geophysics. Rank and salary are open, 
depending on qualifications and experience. A 
Ph.D. |b required. Applied or exploration geo- 
phydes orientation are preferable; howavar, other 
spedalizatlons In geophysics also will be considered 
Primary rsaoonslhiiftina w<h ir,ninw nn 


■ y .w^wiaiumu w inauaa generating 

and conducting research programs as wall as 
teaching graduate courses In geophysics. The 
department currently consists of31 regular 
faculty members Including 18 In Ihe areaB of 
geology and geophysics. Please send resume 
and names of three references to Prof. I. J. 

Won, Search Committee Chairman. Department 
of Marinp, Earth end Atmospherio Sciences, 
North Carolina Stats University, Raleigh, 

NC 27650, USA. We hope to make a final 
decision prior to May 31, 1981. 

North Carolina Stale University Is an equal 
opportunlty/affirmatlve action employer. 


Structural Qaologlit/Unlveralty of Califor- 
nia, Santa Barbara. Applications are Invited for 
a tenure track appointment In structural geology lo 
be filled during 1 9B1 - 1 982, subject to availability of 
funds. Rank dependent upon qualifications and ex- 
perience, but preference will be given lo iha asBlalanl 
professor level. Successful candidates must have 
Ph.D. degree and strong desire and commitment to 
teach and direct MA, Ph.D., and undergraduate stu- 
dents In both structural and field geology. He/she will 
pe expected to develop a strong research program 
and obtain outside funding for Its support. Additional 
duties may Include teaching physical geology and 
summer rield geology. 

Please send resume and evidence of teaching and 
research proficiency, by March 31 .1981, and ar- 
range for early submission of tour tetters of recom- 
mendation to Dr. Arthur G. Sylvester, Chairman, De- 
partment of Geological Sciences, University of Cali- 
fornia, Santa Barbara, CA 93106. (805)961-3158. 

The University of California Is an affirmative action/ 
equal opportunity employer. 


Postdoctoral Posit lon/Earth and Space 
Solanees Institute. To assist In analysis 
and Interpretation of data from the Voyager 
Ultraviolet Spectrometer. Possible fields of 
research Include the bound and extended aimo- 
snerea of Jupiter. Saturn, end Ulan. Applicants 
should have a Ph.D. and expertise In several 
of the following areas: atmospheric physics, 
plasma physics, atmosphere — magneiosphoro 
Interactions, computer programming and simulation, 
and UV spectroscopy In tha laboratory or apace. 
Initial appointment for one year with iha possibility 
for extension. Applicant should send resume, 
list of publications, and names of three 
references lo Bill R. Sandal, Earth and Space 
Sciences Institute. University of Southern 
California, 3826 EsbI AJo Way, Tucson. Arizona 
85713. 

U8G Is an equal opportunlty/affirmatlve action 

employer. 

Belie State University. ThB Departmenl of 
Geology and Geophysics anticipates two tsnure 
track positions. 

Flefd-ortented Structural Geologist wflh 
teaching or research Interest In one or more ol 
the following: economic geology, mineralogy, 
engineering geology, or geohydrology. 

Geophysicist specializing in applied seismology 
with a second area of interest In ellher geophysics 
or geology. 

Ph.D. Is required for both positions. Send reeumo, 
with at least three references to Monte D. Wilson. 
Chairman, Departmenl of Geology and Geophysics, 
BoIsb State University, Boise, Idaho 83725. 

Boise StetB Unlvorsliy Is an affirmative action/ 
equal opportunity employer. 

COURSES 


MSA Short Courae on Klnolloi of Ooologl. 

oal Processes, ThD Minoralogical Society of 
America will sponsor a short courae in Kinetics of 
Geological Processes, prior to iha 1981 AGU Spring 
Mealing In Baltimore, Maryland. This short courso, 
organized by Tony C. Lasaga and R. Jamas Kirk- 
patrick, will be held from May 22-24. Speakers and 
topics lo be included aro: Introduction to Rale Theo- 
ry-Global Kinetics-Geochemical Cycles, Antonio 
Tony Lasaga, Pennsylvania Slate University; Irre- 
versible Thermodynamics in Petrology. Goorgo Fish- 


er. Johns Hopkins University: Diffusion, David Ander- 
son. Unlveralty of Illinois; Transition State Theory 
and Deled Structure of Silicates, Tony C. Lasaga. 
Pennsylvania State Unlvoreity; Kinetics of Nucleaifon 
and Growth In fgnoous Procossos. R. James Kirk- 
patrick, Unlvorsliy of Illinois; and Kinetics of Weath- 
ering and Dlogeneste, Robert Berner, Yalo Unlveral- 
ty. For additional information and registration forms, 
coniact MSA. 2000 Ftorida Avenue, N.W., Washing- 
ton, D.C. 20009 (torephone: 202/482-6913). Regis- 
tration deadline: March 31. 19BI. 


ANNOUNCEMENTS 


1881 Rossnitlel Award. Nominations are In- 
vited tor the 1981 Rosenstiel Award In oceanograph- 
ic science. 

This award, which is administered on behalf of the 
Rosansilel Foundation by the Rosensllel School of 
Marine and Atmospheric Sciencs(RSMAS), Univer- 
sity of Miami, recognizes outstanding contributions lo 
marine science, Including oceanographically rele- 
vant aspects of atmosphenc science and fundamen- 
tal developments In ocean engineering. The award 
consists of a cash prize, currently 55, 000, and a 
medal. The recipient of the award wifi be invited to 
spend a week al RSMAS for discussions wilh faculty 
and students. Tho award will bo presented at a ban- 
quo! at ihel lima. 

To accommodate the multidisciplinary valued 
oceanographic adonce, Ihe award recognizes, on a 
rotating basis, achieve menls in Tour broad dis- 
ciplinary areas- in IBB 1 the emphasized discipline 
will ba physical ocaanogrephy and afr-soa inter- 
action. Tho achievements recognized may consist of 
contributions toward tho development of ocean sc- 
once in goneral or ol more focussed Individual re- 
search of rocognlzod impact on our understanding of 
-the marine environment. 

Nominations tor tho 1981 award for outstanding 
echiovomeni in physical oceanography or air-son in- 
teraction should bo directed lo the interim Doan. 
Warren J. Wisby. Rosonsiiol School of Marino and 
Atmospheric Science, University ol Miami. 4600 
Rfckonbacker Causeway. Miami, Florida 33149, be- 
fore 29 March 1 981 Nominations should Include a 
brief Justification together with relevant references 
Tho selection panel would especially welcome nomi- 
nations of outstanding younger scientists whose 
early contributions suggest a continued rale ol lead- 
ership in iho held. 



Meetings 


Radio Glaciology Workshop 

A Radio Glaciology Workshop, organized by the World 
DataCenter-A for Glaciology (Snow and Ice), will be held 
September 4-5 in Columbus, Ohio, In conjunction with the 
Third International Symposium on Antarctic Glaciology. 

The workshop will focus on data acquisition and process- 
ing and data archiving and distribution. A working document 
will ba produced that summarizes the key scientific, techni- 
cal, and data management needs that relate to radio glaciol- 
ogy data acquisition, processing, archiving, and distribution. 


For more Information and for roglstration materials, coniact 
Peter K. MacKinnon, WDC-A for Glaciology, GIRES, Box 
449, University of Colorado. Bdulder, Colorado 80309 (tele- 
phone: 303/492-5171). S 

Antarctic Earth Sciences Symposium 

The Fourth International Symposium on Antarctic Earth 
Sciences will be held at the University of Adelaide. Australia, 
August 15-21, 1982. 

The symposium tentatively will include technical sessions 
on the Archaean and Proterozoic record, southern ocean 


marine geology, solid earth geophysics, Cenozoic climate, 
plate tectonics, glacial geology, and Tertiary to recent vol- 
canism. Two excursions are planned. 

The symposium is sponsored by the Australian Academy 
of Science, the Australian Academy of Technological Sci- 
ences, the International Union of Geological Sciences, the 
Scientific Committee on Antarctic Research, the Geological 
Society of Australia, Inc., and Ihe University of Adelaide. 

For additional information, contact J. B. Jago, South Aus- 
tralian Institute ol Technology. P.O. Box 1 . Ingle Farm. South 
Australia, Australia 5098. & 

( cant, on page 48 ) 


SOCIETY FOR INDUSTRIAL AND APPLIED MATHEMATICS 

CONFERENCE ON 

MATHEMATICAL AND COMPUTATIONAL METHODS IN THE EXPLORATION 
AND EXTRACTION OF DEEP MINERAL RESOURCES 

NOVEMBER 16-19, 1981 

TUCSON, ARIZONA 

CALL FOR PAPERS AND GENERAL ANNOUNCEMENT 


SIAM Is conducting a special conference on mathematical and computational 
methods In mineral exploration and extraction at Tucson, Arizona on November 
^6-19, 1981. The conference will feature nearly twenly Invited speakers on electro- 
magnetic methods, potential field methods, and seismic methods In exploratlon; 
conven Hanoi and novel methods for extraction; and ocean mining. The speakers 
will focus especially on the problems relating to deep deposits, especially of non- 
Juel minerals. 

SYMPOSIA and invited speakers 

exploration 

Electromagnetic Methods: 

faster Annan, Barringer Research Ltd., on processing and interpretation of COTRAN 
and INPUT data 

Gerald W. Hohmann, College of Mines and Mineral Industries, on modeling and 
processing deep EM and IP data 

* k MoCracken, Minerals Research Laboratory, on borehole logging and 

borehole geophysics . . 

Mlsac N. Nablghian, Newmont Exploration Ltd., on deep TEM exploration 
mathematical and computational methods ' 

Potential Field Methods: 

Alberto p. Calderon, University of Chicago, title to be announced 

'nomas R. La Fehr, Expjoratlon Data Consultants. Inc., . on Interactive compxjter. 

&uk aphlcs for int0 Q rated geophysics and geology ' • . . 

Richard B. McCammon', U.S. Geological Survey, on geological factor models 

,® valUa Nng undiscovered mineral resources ... 

Sotomlc Methods: ■ 

J arman Blelsteln, University of Denver, title to be announced . : ' • • 

^^©, ren ce Program Committee ! ' 

™bert Burrldge, (committee chairman), Courant Institute 

SL °h es * New Y o^ University; Victor Barcllon.,Uriiversjty of Chicago; Norm^^ ■. 

rl U , nivers| ty.° f Denver; Neville. G'-'.W, Cook, University Pf^ OaWornM iSSu . 

Warrf n n i- U n. lvers, <Y 'd f '^l ,| °f n ta ; '' , ^ || ^)^adSW9lta;- 

^G^tration 1 ^ ol ^ Utah; WNllam D,; WbodbUry, U;S. Depqrimept of 

Advance registration materidl wtll lie ^valldble ln'Odfo^; 52 b^55kS?' it--’ 6 
dontact .Mr j itajr^SIAM^ l7.j6ou.th yj 7tb .'Street. ^hfldddlRhldt;^, 


Following tradition. SIAM is scheduling contributed papers sessions and poster 
presentations, in addition to the Invited speakers. CONTRIBUTED PAPERS AND 
POSTER PRESENTATIONS WILL BE CONSIDERED ONLY IF THEY ARE CONSISTENT WITH THE 
THEME OF THE CONFERENCE. Contributors should Indicate lo which of the specific 
conference areas their papers relate. 

Abstracts should be submitted on forms provided by SIAM by June 15, 1981. See 
Instructions below. 

Kenneth L, Larner, Western Geophysical Co„ on problems of discrete data sets 
Enders Robinson, Consul la nl, title to be announced 

Robert H. Stoll. Stanford University, on Imaging and inversion of unstacked seismic 
data 

EXTRACTION 
Conventional Methods: 

Michel David. Ecoie Polylechnique and Mineral Exploration Research Institute, 
on a review of mathematical problems In ore reserve esltmallon 
Novel Methods: 

Robert W. Bartlett. Anaconda Copper Company, on physical-chemical 
phenomena to be modeled In leaching metals from ore heaps 
James G. Gllmm. Rockefeller University, title to be announced 
Chester McKee. University of Wyoming, on mathematical problems relevant to 
In situ recovery of minerals 
OCEAN MINING 

Phillip Grote. Science Applications, Inc., on characterization and analysis of 
opera Ilona I performance— DOM systems 

Jim Kosolas, International Submarine Technology Ltd., on remote ocean bottom 
chpracterizatlon techniques applicable lo rd source assessm ent 

Contributed Papers and Poster Presentation* 

Howto contribute . . . . , 

Contrlbutlons-only In areas consistent with the thejne of Ihe conference-should 
be submitted on a SIAM standard abstract form. Abstract forms may be obtained 
from SIAM. 117 South 17lh Street, Suite 1405, Philadelphia, PA 19l03. Telephone (2l51 
864-2929, ■ : , v\ : •; '.V; i . : ■ ; •• 

Dead line for abf IractsiSI AM mtisl reoelve contributed abslractsi-2O0 words -dr 
lessi by June 15, 198.1/ .:^ : - ' : ; / . r' : . .. r -v-'-. 





